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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a detector 
and to continuously detect an optional level with a high 
precision by extending an optical fiber in a liquid, and 
detecting the light that reaches the tip part of the 
optical fiber while successively reflected by the inner 
wall, and is reflected by the tip part and returned while 
successively reflected. 

SOLUTION: A level detecting sensor 80 comprises a 
sensor body 83 having a light emitting part 81 and a light 
receiving part 32, and an optical fiber 84 extended from 
the sensor body 83 to a liquid, the optical fiber 84 having 
a reflecting surface 84 formed on the tip. The light 
emitted from the light emitting part 81 toward the inner 
wall of the optical fiber 84 reaches the tip part while 
successively reflected by the inner wall, reflected by the 
reflecting surface 85, and returned to the sensor body 
83 while successively reflected by the inner wall, and 
detected by the light receiving part 82. The refractive 
index of the inner wall of the optical fiber 84 is varied 

between the part exposed to a liquid and a part exposed to air, and according to this, the 
intensity of the reflected light is changed. Thus, the intensity of the reflected light changed 
following the change of liquid level is detected by the light receiving part 82, whereby an 
optional liquid level can be continuously analogously detected. 
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[Claim(s)] 

[Claim 1] In an oil-level detector which ejects light from a light-emitting part to an 
optical fiber made to extend in a fluid stored in a container, detects catoptric light 
reflected by a tip part of an optical fiber by a light sensing portion, and detects a 
surface level in a container, An oil-level detector detecting catoptric light which 
returned while reflecting one by one with an optical fiber wall by said light sensing 
portion after making a tip part of an optical fiber reach and reflecting by this tip 
part, ejecting light from said light-emitting part towards a wall of an optical fiber, 
and making it reflect one by one with an optical fiber wall. 
[Claim 2] An oil-level detector characterized by comprising the following for 
detecting a surface level of a fluid stored by container, 
a light-emitting part which ejects light. 

an optical fiber returned while extend in a fluid stored by said container, making a 
tip part reach, reflecting with a wall light ejected from said light-emitting part one 
by one and reflecting with a wall catoptric light reflected by this tip part one by 
one. 

a light sensing portion which detects catoptric light which returned while reflecting 
with a wal l of said optical fiber. 

[Claim 3] The oil-level detector according to claim 1 or 2 providing further a 
calculating means which calculates a surface level from intensity of detected 
catoptric light based on relation between a surface level for which it asked 
beforehand, and intensity of catoptric light. 

[Claim 4] The oil-level detector according to any one of claims 1 to 3, wherein said 
optical fiber has a reflector in which light is reflected in the tip part. 
[Claim 5] In a level detection method which ejects light from a light-emitting part 
to an optical fiber made to extend in a fluid stored in a container, detects catoptric 
light reflected by a tip part of an optical fiber by a light sensing portion, and 
detects a surface level in a container, A level detection method detecting catoptric 
light which returned while making it reflect one by one with an optical fiber wall by 
said light sensing portion after making a tip part of an optical fiber reach and 
reflecting by this tip part, ejecting light from said light-emitting part towards a 
wall of an optical fiber, and making it reflect one by one with an optical fiber wall. 
[Claim 6] The level detection method according to claim 5 asking for a surface 
level from intensity of detected catoptric light based on relation between a surface 
level for which it asked beforehand, and intensity of catoptric light. 
[Claim 7] A substrate processing device comprising: 
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a treating part which performs predetermined processing to a substrate using a 
treating solution stored in a container for treating solutions, 
a light-emitting part which is arranged at said container for treating solutions, and 
possesses an oil-level detector for detecting a surface level of a treating solution 
stored in a container for treating solutions and with which said oil-level detector 
ejects light. 

an optical fiber returned while extend in a treating solution stored in said 
container for treating solutions, making a tip part reach, reflecting with a wall light 
ejected from said light-emitting part one by one and reflecting with a wall 
catoptric light reflected by this tip part one by one. 

a light sensing portion which detects catoptric light which returned while reflecting 
with this optical fiber wall. 

[Claim 8] A substrate processing device comprising: 

a treating part which stores the effluent in a container for effluents after a fluid 
performs predetermined processing to a substrate. 

a light-emitting part which is arranged at said container for effluents and 
possesses an oil-level detector for detecting a surface level of an effluent stored in 
a container for effluents and with which said oil-level detector ejects light, 
an optical fiber returned while extend in an effluent stored in said container, 
making a tip part reach, reflecting with a wall light ejected from said light-emitting 
part one by one and reflecting with a wall catoptric light reflected by this tip part 
one by one. 

a light sensing portion which detects catoptric light which returned while reflecting 
with a wall of said optical fiber. 

[Claim 9] The substrate processing device according to claim 7 or 8, wherein said 
oil-level detector has further a calculating means which calculates a surface level 
from intensity of detected catoptric light based on relation between a surface level 
for which it asked beforehand, and intensity of catoptric light. 
[Claim 10] The substrate processing device according to any one of claims 7 to 9, 
wherein said optical fiber has a reflector in which light is reflected in the tip part. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processing device 
using the oil-level detector which detects the oil level of inside, such as a tank, a 
level detection method, and its oil-level detector. 
[0002] 
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[Description of the Prior Art] In the coating and development processing system 
for the photo lithography process in the manufacturing process of a 
semiconductor device, After washing-processing and hydrophobing processing a 
semiconductor wafer (henceforth a "wafer"), it cools with a refrigeration unit and, 
subsequently to a wafer, resist liquid is applied in a resist application unit. Then, 
after carrying out prebaking processing with a heating unit and cooling with a 
refrigeration unit, it conveys to an exposure device via an interface part, and a 
predetermined pattern is exposed there. After exposure, it carries in to a system 
via an interface part again, and post exposure baking treatment is performed with 
a heating unit. 

then, the development of the wafer come out of and cooled is carried out in a 
development unit, and a predetermined circuit pattern is formed in a wafer. 
[0003] In the above various processing units, various kinds of tanks which stored 
fluids, such as resist liquid, a developing solution, and an effluent, are used, and 
the level detection sensor has detected the oil level in such a tank. The thing using 
the floating sensor for example as such an oil-level detection sensor and the thing 
using a photo sensor and an optical fiber are known. 

[0004] When a floating sensor detects the oil level in a tank, the surface level in 
a tank is detected by floating float on the fluid in a tank and detecting the angle of 
gradient of float which changes according to a surface level mechanical. 
[0005] When the level detection sensor using a photo sensor and an optical fiber 
detects an oil level, the optical fiber prolonged from the sensor body which has a 
light-emitting part and a light sensing portion is arranged vertically in a fluid, and 
the light ejected from the light-emitting part is led to the tip part of an optical fiber. 
When the rates of optical refraction differed in the time of touching the time of the 
tip part of an optical fiber touching air, and a fluid, a surface level is high and the 
tip part of the optical fiber is immersed into the fluid, When an oil level falls and 
the tip part of an optical fiber comes out into the air to light being emitted into a 
fluid from the tip of an optical fiber, light is reflected at the tip of an optical fiber. 
Therefore, a surface level is detectable by detecting the catoptric light by a light 
sensing portion. The level detection sensor using such a photo sensor and an 
optical fiber is small, an oil level can be detected with sufficient accuracy, and it 
has the advantage that there is also heat resistance. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the level detection 
sensor of the floating sensor mentioned above, Since change of the angle of 
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gradient of float has detected the surface level mechanical, there is a problem that 
float cannot detect a surface level correctly to the method case of **** in a tank 
by a certain cause. In order that the float may make an oil level float, 
comparatively big capacity is required for it, and it serves as hindrance, such as 
work in a tank, easily. 

[0007] If it is in the level detection sensor using a photo sensor and an optical fiber, 
Since it is constituted so that catoptric light may be detected only when a surface 
level turns into a predetermined level while there are the above advantages, it is 
detectable only about one surface level by one photosensor like [ in the case of 
detecting whether the surface level reached the predetermined level ]. Therefore, 
there is a problem that the latest request of liking to detect two or more oil levels 
by one photosensor cannot be met. 

[0008] This invention is made in view of such a situation, and is a thing. 
It is providing the substrate processing device using the oil-level detector and 
such an oil-level detector which can detect the purpose with sufficient accuracy 
and can be miniaturized. 

It aims at providing the level detection method which can detect two or more oil 

levels with sufficient accuracy. 

[0009] 

[Means for Solving the Problem] In order to solve an aforementioned problem, the 
1st invention ejects light from a light-emitting part to an optical fiber made to 
extend in a fluid stored in a container, and catoptric light reflected by a tip part of 
an optical fiber is detected by a light sensing portion, In an oil-level detector which 
detects a surface level in a container, light is ejected from said light-emitting part 
towards a wall of an optical fiber, After making a tip part of an optical fiber reach 
and reflecting by this tip part, making it reflect one by one with an optical fiber 
wall, an oil-level detector detecting catoptric light which returned while reflecting 
one by one with an optical fiber wall by said light sensing portion is provided. 
[0010] A light-emitting part which the 2nd invention is an oil-level detector for 
detecting a surface level of a fluid stored by container, and ejects light, An optical 
fiber returned while extend in a fluid stored by said container, making a tip part 
reach, reflecting with a wall light ejected from said light-emitting part one by one 
and reflecting with a wall catoptric light reflected by this tip part one by one, An 
oil-level detector possessing a light sensing portion which detects catoptric light 
which returned while reflecting with a wall of said optical fiber is provided. 
[0011] The 3rd invention provides an oil-level detector providing further a 
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calculating means which calculates a surface level from intensity of detected 
catoptric light based on relation between a surface level for which it asked 
beforehand, and intensity of catoptric light in an oil-level detector of the 1st 
invention or the 2nd invention. 

[0012] The 4th invention provides an oil-level detector, wherein said optical fiber 
has a reflector which reflects light in the tip part in an oil-level detector of the 1st 
invention thru/or the 3rd invention either. 

[0013] In a level detection method which the 5th invention ejects light from a 
light-emitting part to an optical fiber made to extend in a fluid stored in a 
container, detects catoptric light reflected by a tip part of an optical fiber by a light 
sensing portion, and detects a surface level in a container, A tip part of an optical 
fiber is made to reach, ejecting light from said light-emitting part towards a wall 
of an optical fiber, and making it reflect one by one with an optical fiber wall, After 
reflecting by this tip part, a level detection method detecting catoptric light which 
returned while making it reflect one by one with an optical fiber wall by said light 
sensing portion is provided. 

[0014] The 6th invention provides a level detection method asking for a surface 
level from intensity of detected catoptric light based on relation between a surface 
level for which it asked beforehand, and intensity of catoptric light in a level 
detection method of the 5th invention. 

[0015] A treating part which performs predetermined processing to a substrate 
using a treating solution which stored the 7th invention in a container for treating 
solutions. It is arranged at said container for treating solutions, provide an 
oil-level detector for detecting a surface level of a treating solution stored in a 
container for treating solutions, and said oil-level detector, It extends in a 
light-emitting part which ejects light, and a treating solution stored in said 
container for treating solutions, An optical fiber returned while making a tip part 
reach, reflecting with a wall light ejected from said light-emitting part one by one 
and reflecting with a wall catoptric light reflected by this tip part one by one, A 
substrate processing device having a light sensing portion which detects catoptric 
light which returned while reflecting with this optical fiber wall is provided. 
[0016] A treating part which stores the effluent in a container for effluents after 
the 8th invention performs predetermined processing to a substrate with a fluid, 
It is arranged at said container for effluents, provide an oil-level detector for 
detecting a surface level of an effluent stored in a container for effluents, and said 
oil-level detector, An optical fiber returned while extend in a light-emitting part 
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which ejects light, and an effluent stored in said container, making a tip part reach, 
reflecting with a wall light ejected from said light-emitting part one by one and 
reflecting with a wall catoptric light reflected by this tip part one by one, A 
substrate processing device having a light sensing portion which detects catoptric 
light which returned while reflecting with a wall of said optical fiber is provided. 
[0017] The 9th invention provides a substrate processing device, wherein said 
oil-level detector has further a calculating means which calculates a surface level 
from intensity of detected catoptric light based on relation between a surface level 
for which it asked beforehand, and intensity of catoptric light in a substrate 
processing device of the 7th invention or the 8th invention. 
[0018] The 10th invention provides a substrate processing device, wherein said 
optical fiber has a reflector which reflects light in the tip part in a substrate 
processing device of the 7th invention thru/or the 9th invention either. 
[0019] According to the 1st invention, the 2nd invention, and the 5th invention, 
light is ejected from a light-emitting part towards a wall of an optical fiber, After 
making a tip part of an optical fiber reach and reflecting by this tip part, reflecting 
one by one with an optical fiber wall, he is trying to detect catoptric light which 
returned while reflecting one by one with an optical fiber wall by a light sensing 
portion. An optical fiber in a time of touching a time of touching air, and a fluid 
generally. A part of an optical fiber immersed into a fluid touches and ranks 
second to an oil level as a surface level descends one by one, for example, since 
refractive indicees of the wall differ, If air is touched, in a wall of a part of this 
optical fiber, a refractive index will change and intensity of catoptric light currently 
reflected with a wall of a part of an optical fiber will change corresponding to 
change of this refractive index. Therefore, since it will follow in footsteps of this 
and intensity of catoptric light will change if a surface level changes, arbitrary 
surface levels are continuously detectable with sufficient accuracy by detecting 
intensity of this catoptric light. It is also possible to be able to detect two or more 
oil levels with sufficient accuracy, and to monitor a surface level continuously by 
this. Since an optical fiber is used, an oil-level detector concerning the 1st 
invention or the 2nd invention can be miniaturized. 

[0020] Since a fixed relation between a surface level and intensity of catoptric 
light is, according to the 3rd invention, the 6th invention, and the 9th invention, a 
surface level can be calculated from intensity of catoptric light by asking for this 
relation beforehand. 

[0021]According to the 4th invention and the 10th invention, light which was 
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ejected from a light-emitting part by reflector established in a tip part of an optical 
fiber, reflected with a wall, and reached a tip part can be reflected. 
[0022] According to the 7th invention, since the above-mentioned oil-level 
detector is formed in a container for treating solutions of a substrate processing 
device, arbitrary surface levels of a container for treating solutions are 
continuously detectable with sufficient accuracy. Therefore, two or more surface 
levels of a container for treating solutions can be detected with sufficient accuracy, 
and it is also possible to monitor a surface level of a container for treating 
solutions continuously. 

[0023] According to the 8th invention, since the above-mentioned oil-level 
detector is formed in a container for effluents of a substrate processing device, 
arbitrary surface levels of a container for effluents are continuously detectable 
with sufficient accuracy. Therefore, two or more surface levels of a container for 
effluents can be detected with sufficient accuracy, and it is also possible to 
monitor a surface level of a container for effluents continuously. 
[0024] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is 
described based on figures. Drawing 1 thru/or drawing 3 are the figures of the 
entire configuration of the coating and development processing system of the 
semiconductor wafer (henceforth a "wafer") in which the embodiment of the 
invention was adopted respectively, drawing 1 shows a flat surface, drawing 2 
shows a transverse plane, and drawing 3 shows the back, respectively. 
[0025] As shown in drawing 1, this coating and development processing system 1 
the wafer W by wafer cassette CR as a processed board Two or more sheets, For 
example, the cassette station 10 for carrying in to a system from the exterior per 
25 sheets, taking out from a system, or carrying in and taking out the wafer W to 
wafer cassette CR, The processing station 11 which carries out multistage 
disposition of the various processing unit of single wafer processing which 
performs one predetermined processing at a time to the wafer W in a spreading 
developing process to a prescribed position, It has the composition which 
connected to one the interface part 12 for delivering the wafer W between the 
exposure devices (not shown) adjoined and formed in this processing station 11. 
[0026] As shown in drawing 1, in said cassette station 10 in the position of the 
locating lug 20a on the cassette mounting stand 20. Two or more, wafer cassette 
CR up to four pieces turns each wafer entrance to the processing station 11 side, 
and is laid in the direction of X by the single tier, The movable wafer transportation 
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body 21 accesses selectively the wafer arrangement direction (Z direction: 
perpendicular direction) of the wafer stored in this cassette arrangement direction 
(the direction of X), and wafer cassette CR at each wafer cassette CR. 
[0027] Furthermore, this wafer transportation body 21 is constituted in the 
direction of theta, enabling free rotation, The alignment unit (ALIM) and extension 
units (EXT) which belong to the multi stage unit part of 3rd handling unit group G 3 
by the side of the processing station 11 so that it may mention later can also be 
accessed now. 

[0028] The vertical conveyance type main wafer conveyer style 22 which 
equipped said processing station 11 with the wafer conveying machine as shown 
in drawing 1 is formed, all the handling units cover the surroundings of it at 1 set 
or two or more groups, and it is arranged in multistage. 

[0029] The main wafer conveyer style 22 has equipped the wafer conveying 
machine 46 inside the cylindrical support 49, enabling the free rise and fall to a 
sliding direction (Z direction), as shown in drawing 3. It is connected to the axis of 
rotation of a motor (not shown), can be rotated by the cylindrical support 49 to 
the wafer conveying machine 46 and one centering on said axis of rotation with 
the rotation driving force of this motor, and, thereby, it can rotate this wafer 
conveying machine 46 freely in the direction of theta. 

[0030] The wafer conveying machine 46 was provided with two or more 
attachment components 48 which can move to the cross direction of the 
conveyance pedestal 47 freely, and has realized delivery of the wafer W between 
each handling unit by these attachment components 48. 

[0031] As shown in drawing 1, in this example Five handling unit group Gi, G2, G 3 , 
G4/ and G5 are the composition which can be arranged, and the multi stage unit of 
the 1st and handling unit group Giof**2nd , and G 2/ Are arranged at the system 
transverse-plane (in drawing 1, it is this side) side, and the multi stage unit of 3rd 
handling unit group G 3 adjoins the cassette station 10, and is arranged, The multi 
stage unit of 4th handling unit group G4 adjoins the interface part 12, and is 
arranged, and the multi stage unit of 5th handling unit group G 5 can be arranged 
at the back side. 

[0032] As shown in drawing 2, in 1st handling unit group Gi, two sets (COT) of the 
spinner type handling units which put the wafer W on a spin chuck within cup CP, 
and perform predetermined processing, for example, a resist application unit, and 
a development unit (DEV) have put on two steps sequentially from the bottom. 
Two sets (COT) of spinner type handling units, for example, a resist application 



8/16 



JP,11-264756,A 



unit, and a development unit (DEV) have also put 2nd handling unit group G 2 on 
two steps sequentially from the bottom. As for these resist application unit (COT), 
it is prefer red to arrange in the lower berth in this way from the effluent of resist 
liquid being mechanically troublesome also on a maintenance. However, of course, 
it is also possible to arrange on the upper row suitably if needed. 
[0033] As shown in drawing 3, in 3rd handling unit group G 3 . The oven type 
handling unit which puts the wafer W on mounting base SP, and performs 
predetermined processing, For example, the adhesion unit (AD) which performs 
what is called hydrophobing processing for improving the fixability of the cooling 
unit (COL) which performs a cooling process, and resist, The alignment unit 
(ALIM), extension units (EXT) which perform alignment, The post baking unit 
(POBAKE) which performs heat-treatment after the PURIBE king unit (PREBAKE) 
which performs heat-treatment before exposing treatment, and exposing 
treatment has put on eight steps sequentially from the bottom. 
[0034] 4tfi handling unit group G 4 An oven type handling unit (COL), for example, 
a cooling unit, An extension cooling unit (EXTCOL), extension units (EXT), the 
cooling unit (COL), the PURIBE king unit (PREBAKE), and the post baking unit 
(POBAKE) have put, for example on eight steps sequentially from the bottom. 
[0035] Thus, a cooling unit (COL) with low treatment temperature and an 
extension cooling unit (EXTCOL) are arranged in the lower berth, Thermal mutual 
interference between units can be lessened by arranging the high baking units 
(PREBAKE:), post baking unit (POBAKE), and adhesion unit (AD) of treatment 
temperature on the upper row. Of course, it is good also as random multistage 
disposition. 

[0036] Said interface part 12 has the size same about a depth direction (the 
direction of X) as said processing station 11, as shown in drawing 1, but it is set as 
smaller size about the cross direction. And pickup cassette CR of portability and 
fixed type buffer cassette BR are arranged in two steps at the front part of this 
interface part 12, the peripheral exposure device 23 is arranged at another side 
and a back part, and the wafer transportation body 24 is further formed in the 
center section. This wafer transportation body 24 moves to the direction of X, and 
a Z direction, and accesses both the cassettes CR and BR and the peripheral 
exposure device 23. It is constituted so that rotating also in the direction of theta 
may become free for said wafer transportation body 24, The extension units (EXT) 
belonging to the multi stage unit of the 4th handling unit group G4 by the side of 
said processing station 11 and the wafer delivery table (not shown) by the side of 
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the exposure device which adjoins further can also be accessed now. 
[0037] In said coating and development processing system 1, as shown in 
drawing 1, can arrange the multi stage unit of 5th handling unit group G 5 shown 
also in the back side of the main wafer conveyer style 22 with the dashed line like 
description, but. The multi stage unit of this 5th handling unit group G 5 is 
constituted so that it can shift to the side along with the guiding rail 25, in view of 
the main wafer conveyer style 22. Therefore, since a space part is secured by 
sliding along with said guiding rail 25 even when the multi stage unit of this 5th 
handling unit group G 5 is provided like a graphic display, maintenance work can be 
easily performed from behind to the main wafer conveyer style 22. 
[0038] Next, the development unit (DEV) in this embodiment is explained. 
Drawing 4 and drawing 5 are the abbreviated sectional views and schematic plan 
views showing the entire configuration of a development unit (DEV). 
[0039] Annular cup CP is arranged in the center section of this development unit 
(DEV), and the spin chuck 52 is arranged inside cup CP. The spin chuck 52 is 
rotated with the drive motor 54, where fixed holding of the wafer W is carried out 
by vacuum absorption. The drive motor 54 is combined with the rise-and-fall 
driving means 60 and the guiding ascent and descent means 62 which consist of 
air cylinders via the flange member 58 of the cap shape which is arranged at the 
opening of the unit bottom plate 50 so that rise and fall movement is possible, for 
example, consists of aluminum. The tubed cooling jacket 64 which consists of SUS 
is attached to the side of the drive motor 54, and the flange member 58 is 
attached so that the Johan part of this cooling jacket 64 may be covered. 
[0040] At the time of developing solution spreading, the lower end of the flange 
member 58 is stuck to the unit bottom plate 50 near the periphery of the opening 
of the un t bottom plate 50, and, thereby, the inside of a unit is sealed. When 
delivery of the wafer W is performed between the spin chuck 52 and the main 
wafer conveyer style 22, the lower end of the flange member 58 floats from the 
unit bottom plate 50 because the rise-and-fall driving means 60 raises the drive 
motor 54 thru/or the spin chuck 52 upwards. 

[0041] The developer supply nozzle 66 for supplying a developing solution to the 
surface of the wafer W is connected to the developing solution feed zone which is 
not illustrated via the developing solution feed pipe 68. This developer supply 
nozzle 66 is attached to the tip part of the nozzle scan arm 70 removable via the 
nozzle supporter 76. This scan arm 70 is attached on the guide rail 72 constructed 
by one way (the direction of Y) on the unit bottom plate 50 at the upper bed part 
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of the vertical support member 74 in which horizontal migration is possible, and 
moves in the direction of Y with Y direction drive which is not illustrated at the 
vertical support member 74 and one. 

[0042] As shown in drawing 5, this developer supply nozzle 66 is extended by 
linear shape in the diameter direction of the wafer W, and sprays a developing 
solution on band-like. Thereby, in the case of spreading of a developing solution, 
while a developing solution is sprayed by band-like from the developer supply 
nozzle 66, when the wafer W rotates one time, for example, a developing solution 
is applied all over wafer W. This developer supply nozzle 66 is like [ two or more 
nozzles may be arranged in parallel, and ] a slit nozzle. The developer supply 
nozzle 66 may not be limited to these, and may belong to other types. The rinse 
nozzle 78 for carrying out the regurgitation of the penetrant remover is formed, 
and this rinse nozzle 78 is attached at the tip of the nozzle scan arm 79 in which 
the guide rail 72 top was able to be established enabling free movement in the 
direction of Y. Thereby, it moves onto the wafer W after the end of the 
development by a developing solution, and the regurgitation of the penetrant 
remover is carried out to the wafer W. 

[0043] Next, operation of the development in a development unit (DEV) is 
explained. A predetermined pattern is exposed, post exposure baking treatment 
and the wafer W by which the cooling process was carried out are conveyed by the 
main wafer conveyer style 22 to right above Kapp CP, and vacuum absorption is 
carried out to the spin chuck 52 which went up by the rise-and-fall driving means 
60. Subsequently, while the developer supply nozzle 66 moves above the wafer W 
and a developing solution is sprayed by band-like from this developer supply 
nozzle 66, when the wafer W rotates one time, for example, it is applied so that a 
developing solution may become a thickness of 1 mm all over wafer W. Then, the 
wafer W rotates comparatively by the spin chuck 52 at a low speed, and the 
development of the developing solution is agitated and carried out. An end of a 
development will move the developer supply nozzle 66 and the stirring member 
106 to a retreating position. 

[0044] Subsequently, the wafer W rotates by the spin chuck 52, and a developing 
solution shakes off and is thrown away. Then, the rinse nozzle 78 is moved above 
the wafer W, and the developing solution which a penetrant remover is breathed 
out from t he rinse nozzle 78, and remains on the wafer W is flushed. Subsequently, 
the spin chuck 52 rotates at high speed, the developing solution and penetrant 
remover which remain on the wafer W are blown away, and the wafer W is dried. 
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Thereby, a series of developments are completed. 

[0045] Next, the level detection sensor concerning an embodiment of the 
invention is explained, referring to drawing 6 thru/or drawing 8. Drawing 6 is a 
sectional view of the level detection sensor concerning an embodiment of the 
invention, drawing 7 is a sectional view of the developing solution supply tank 
equipped with the level detection sensor shown in drawing 6, and drawing 8 is a 
sectional view of two effluent tanks which equipped with the level detection 
sensor shown in drawing 6, respectively. 

[0046] In the development unit (DEV) shown in drawing 4, The developer supply 
nozzle 66 for supplying a developing solution to the surface of the wafer W, It is 
connected to the developing solution supply tank 91 as shown in drawing 7 via the 
developing solution feed pipe 68, and the drain passage 65 for annular cup CP 
being provided caudad and discharging an effluent is connected to the tank 92 for 
effluents as shown in drawing 8. 

[0047] As shown in drawing 6, the sensor body 83 which has the light sensing 
portion 82 for detecting in response to the light-emitting part 81 and light for 
ejecting light is formed in the level detection sensor 80 concerning this 
embodiment. The optical fiber 84 has extended from this sensor body 83, and the 
reflector 35 is established in this tip part. This optical fiber 84 has the heat 
resistance of -40 ** - +200 **, for example. 

[0048] In this level detection sensor 80, light is ejected from the light-emitting 
part 81 towards the wall of optical fiber 84 **, and it is reflected one by one with 
the wall of the optical fiber 84, and arrives at the reflector 85 of the tip part of the 
optical fiber 84. With the wall of the optical fiber 84, it reflects one by one, and the 
catoptric light reflected in this reflector 85 is returned, and is detected by the light 
sensing portion 82. 

[0049] The refractive indicees of the wall of the optical fiber 84 differ in the time 
of the optical fiber 84 generally touching the time of touching air, and a fluid. 
Therefore, the part of the optical fiber 84 immersed into the fluid touches and 
ranks second to an oil level as a surface level will descend one by one, if the case 
where a surface level descends one by one, for example is explained, If air is 
touched, in the wall of the part of the optical fiber 84, a refractive index will 
change and the intensity of catoptric light reflected with the wall of the part of the 
optical fiber 84 will change corresponding to change of this refractive index. 
[0050] Thus, since it will follow in footsteps of this and the intensity of catoptric 
light will change if a surface level changes, arbitrary surface levels are 
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continuously detectable in analog by detecting the intensity of this catoptric light 
by the light sensing portion 82. 

[0051] In this case, in the relation between this surface level and the intensity of 
catoptric light. Since there is a fixed relation, the calibration of this relation can be 
carried out beforehand, the memory 86 can be made to be able to memorize that 
result, and a surface level can be calculated by the operation part 87, such as CPU, 
from the intensity of the catoptric light detected by the light sensing portion 82 
based on that calibration result. 

[0052] Under the present circumstances, since change of reflected light intensity 
is detected as a NAROGU value corresponding to change of the surface level, after 
the A/D conversion of the detection signal is carried out, level division is carried 
out and it is calculated by the operation part 87. And the surface level signal from 
the operation part 87 is inputted into the unit controller of a various processing 
unit. 

[0053] As shown in drawing 7, the developing solution feed pipe 68 connected to 
the developer supply nozzle 66 is connected to the developing solution supply 
tank 90, and this developing solution feed pipe 68 is inserted into the developing 
solution supply tank 90 while it has the pump 88 on the way. Thereby, the pump 
88 drives and the developer supply nozzle 66 is fed with the developing solution in 
the developing solution supply tank 90 via the developing solution feed pipe 68. 
The introducing pipe 89 for introducing a developing solution in the developing 
solution supply tank 90 is formed. 

[0054] This developing solution supply tank 91 is equipped with the level 
detection sensor 80 mentioned above. Therefore, for example, it is fed with a 
developing solution by the developing solution feed pipe 68, and if the developing 
solution v/hich remained in the developing solution supply tank 90 decreases, the 
surface level (L) of lower order will be detected by the level detection sensor 80. 
If the inside of the developing solution supply tank 91 becomes near to the limit 
with the developing solution introduced by the introducing pipe 87, a high-ranking 
surface level (H) will be detected by the level detection sensor 80. Thus, in this 
embodiment, the surface level of two or more places is detectable with one level 
detection sensor. 

[0055] In this embodiment, the level detection sensor 80, Since arbitrary surface 
levels can be detected since the light intensity detected according to an oil level 
changes, and it can moreover detect continuously, a surface level can also not 
only the surface level (L, H) defined beforehand but always be monitored. The 
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signal of the these-detected surface level is sent to the unit controller of a 
development unit (DEV), and supply of the developing solution to the developing 
solution supply tank 90 is controlled based on this signal. 

[0056] Since this level detection sensor 80 is small and has heat resistance from 
using the optical fiber 84, its operativity is very good about wearing with the 
developing solution supply tank 91 etc. 

[0057] In the example shown in drawing 7, the developing solution supply tank 90, 
Although only one is provided, when the two developing solution supply tanks 90 
are formed, change-over valves, such as a cross valve, are provided in the middle 
of the developing solution feed pipe 68 and the developing solution of one tank 90 
becomes empty, it may be constituted so that a developing solution may be 
supplied from the tank 90 of another side. 

[0058] Next, if an effluent system is explained, as shown in drawing 8, the 
three-way-type change-over valve 88 is formed in the drain passage 65 for 
discharging an effluent, and the two exhaust pipes 91 are connected to the two 
tanks 92 for effluents from this three-way-type change-over valve 88. The two 
tanks 92 for effluents are equipped with the level detection sensor 80, 
respectively. 

[0059] Therefore, via the drain passage 65 to the cross valve 88 and the exhaust 
pipe 89, If an effluent is introduced into one tank 92 for effluents and this tank 92 
for effluents becomes near full, a high-ranking surface level (H) will be detected 
by the level detection sensor 80, and the signal of this high-ranking surface level 
(H) will be sent to the unit controller of a development unit (DEV). Thereby, while 
the alarm of a tank change, etc. are made, the three-way-type change-over valve 
88 switches, and an effluent is introduced into the tank 92 for effluents of another 
side. When a surface level turns into a further high-ranking surface level (HH), 
this surface level (HH) may be detected, and it may be constituted so that the 
alarm that abbreviation is full of the tank 92 for effluents etc. may be emitted. 
[0060] Also in this case, since the level detection sensor 80 can detect a surface 
level continuously arbitrarily, it can also not only a predetermined surface level (H, 
HH) but always monitor a surface level. 

[0061] This invention is not limited to the above-mentioned embodiment, but 
various modification is possible for it. For example, in the above-mentioned 
embodiment, although the oil-level detector (sensor) is applied to the 
development unit, it may not be limited to this but may be other substrate 
processing devices, such as a coating treatment unit. In the above-mentioned 
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embodiment, although the coating and development processing system for 
semiconductor wafers was explained, this invention is applicable to other 
processed boards other than a semiconductor wafer, for example, the coating and 
development processing system for LCD substrates. The oil-level detector of this 
invention can also be applied further again in addition to a substrate processing 
device. 
[0062] 

[Effect of the Invention] As explained above, according to the 1st invention, the 
2nd invention, and the 5th invention. The tip part of an optical fiber is made to 
reach, ejecting light from a light-emitting part towards the wall of an optical fiber, 
and reflecting one by one with an optical fiber wall, After reflecting by this tip part, 
he is trying to detect the catoptric light which returned while reflecting one by one 
with the optical fiber wall by a light sensing portion, Arbitrary surface levels are 
continuously detectable with sufficient accuracy by using that the refractive 
indicees of the wall of an optical fiber when touching the time of touching air and 
a fluid differ, and detecting the intensity of the catoptric light at the time of a 
surface level changing. Therefore, two or more oil levels can be detected with 
sufficient accuracy, and it is also possible to monitor a molten metal surface level 
continuously. Since the optical fiber is used, the oil-level detector concerning the 
1st invention or the 2nd invention can be miniaturized. 

[0063] According to the 3rd invention, the 6th invention, and the 9th invention, a 
surface level can be easily calculated from the intensity of catoptric light by asking 
for the relation between a surface level and the intensity of catoptric light 
beforehand. 

[0064] According to the 7th invention, since the above-mentioned oil-level 
detector is formed in the container for treating solutions of a substrate processing 
device, the arbitrary surface levels in the container for treating solutions are 
continuously detectable with sufficient accuracy. Therefore, two or more surface 
levels in the container for treating solutions can be detected with sufficient 
accuracy, and it is also possible to monitor continuously the molten metal surface 
level in the container for treating solutions. 

[0065] According to the 8th invention, since the above-mentioned oil-level 
detector is formed in the container for effluents of a substrate processing device, 
the arbitrary surface levels in the container for effluents are continuously 
detectable with sufficient accuracy. Therefore, two or more surface levels in the 
container for effluents can be detected with sufficient accuracy, and it is also 
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possible to monitor continuously the molten metal surface level in the container 
for effluents. 
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